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International appHcation No. 
PCT/EP2005/051211 



Box No, i Basis of the oprnion 

1 . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless othenvise indicated under this item. 

□ This opinion has been established on the basis of a transiation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide andtor amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 
b-.format of material: 

□ in written format 

□ in computer readable form 
c. time of filing/Fumishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were fumished. 

4. Additional comments: 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and Industrial 
applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 

B claims Nos. 1-8 (all partly). 9, 10 (partly). 1 1 (partly), 12, 13, 14 (partly), 15-19, 20 (partly), 21 (partly) 
because: 

B the said international application, or the said claims Nos. 21 (as regards industrial applicability) relate to 
the following subject matter which does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so 
unclear that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

la no international search report has been established for the whole application or for said claims Nos 1 -8 (all 
partly), 9. 10 (partly), 11 (partly), 12, 13, 14 (partly), 15-19, 20 (partfy), 21 (partly) 

□ the nucleotide andjfar amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been fumfshed 

□ does not comply with the standard 

□ the tables related to the nucleotide andtor amino acid sequence listing, if in computer readable form only do 
not comply with the technical requirements provided for in Annex C-/>fSof the Administrative Instructions! 

□ See separate sheet for further details 
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Box No. IV Lack of unity of Invention 

1 . EI In response to the invitation (Form PCT/1SA/206) to pay additional fees, the applicant has: 

□ paid additional fees. 

□ paid additional fees under protest. 
IS not paid additional fees. 

2. □ This Authority found that the requirement of unity of invention Is not complied with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention In accordance wrth Rule 13.1, 13.2 and 13.3 is 

□ complied with 

S not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

H the parts relating to claims Nos. 1 -8 (all partly), 10 (partly). 1 1 (partly), 14 (partly), 20 (partly), 21 (partly) 

Box No, V Reasoned statement under Rule 43fr/s.1 (a)(1) wrfth regaitl to novelty. Inventive step or 
industrial appHcabillty; citattons and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 



Claims 



1-8 (all partly), 10 (partly), 11 (partly), 14 (partly), 20 
(partly). 21 (partly) 



No: 



Claims 



inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-8.10,11,14,20, 21 



Industrial applicability (lA) 



Yes: 



Claims 



1-8 (all partly). 10 (partly), 11 (partly), 14 (parHy), 20 
(partly) 



Claims 



2. Citations and explanations 



see separate sheet 
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. Re Item III. 



1 . The present claim 21 relates to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(iv) PCT. 

Consequently, no opinion will be formulated with respect to industrial applicability of the 
subject-matter of this claim. 

[ For the assessment of the aforesaid claim on the question whether it is industrially 
applicable, no unified criteria exist in the PCT. The patentability can also be dependent 
upon the formulation of the claims. The EPO, for example, does not recognize as 
industrially applicable the subject-matter of claims to the use of a compound in medical 
treatment, but will allow, however, claims to a (known) compound for first use in medical 
treatment and the use of such a compound for ttie manufacture of a medicament for a new 
medical treatment. ] 



2. The present application was found to be non-unitsuy 'm the sense of Rule t3 PCT 
(see, the item IV below). 

The search has therefore been limited to the first present invention, i.e. to the compounds 
of the present claim 1 wherein the group R2 is hydroxy-3^C-a/kenyi or hydroxy-3-4C- 
alkinyl. 

Accordingly, the Partial International Search Report (PISR) was only complete with respect 
to the present claims 1-8 (all partly), 10 (partly), 1 1 (partly). 14 (partly), 20 (partly) and 21 
(partly). 

As the PISR forms the basis of the present Written Opinion, the following statement on the 
patentability of the present subject-matter can only be regarded to be complete in respect 
of the said claims 1-8 (all partly), 10 (partly), 11 (partly), 14 (partly). 20 (partly) and 21 
(partly). 

in so far as the following letter refers to claims 1 -8, 1 0. 1 1 , 1 4, 20 and 21 , it should only be 
taken to refer to the ssamheci scope of these claims. 
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Re Item IV. 



The present application lacks unity within the meaning of Rule 13 PCX for the following 
reasons: 



The document WO-A-03/01 41 23 (D1 ) - which represents the closest prior art - discloses 
(cf., pages 26-27, claim 1 ) i.a. 2.3-dlsubstltuted 9-phenyl-7H-8,9-dihydro-pyrano[2,3- 
c]imida20[1 ,2-a]pyridine-6-carboxylic acid amides which are said to have gastric acid 
secretion-inliibitory activity (cf., page 29, claim 8; and page 24, table A). 

;More specifically, D1 teaches, for instance, the compound 2,3-Dimef/7/A9-phenyl-7H-8,9- 
dlhydro-pyrano[2.3-c]imidazo[1,2-a]pyridine-6-carboxylic acid dimethylamide (see, the 
example 3 on pages 1 3-14) which is excluded from the present claims 1-3 by way of 
proviso. 



In the light of D1, the problem underlying the present application resides in the provision 
of further (alternative) gastric acid secretionH'nhibitors of the 9-phenyl-7H-8,9-dihydro- 
pyrano[2,3-c]lmida2o[1 ,2-a]pyridine type. 



Accordingly, the present application proposes the 3- and/or 6- substituted 9-Arom-7H-8,9- 
dihydro-pyrano[2,3-c]lmidazo[1 ,2-a]pyridine derivatives of the present formula (1) in order 
to solve the given problem. 



The only structural feature discernible, which Is shared by all of the compounds of the 
formula (1) according to the present claim 1 is the 
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6-(R3)-9-Arom-7H-8,9-<llhydro-pyrano[2,3-c]imidazo[1,2-a]pyridine 

moiety (wherein R3 and Arom are as defined in the present claim 1). 



The document D1, however, already describes such 6-substituted 9-phenyl-7H-8,9- 
dihydro-pyrano[2,3-c]imidazo[1,2-a]pyridine compounds (cf.. for example, the 2,3- 
Dimef/7yA9-phenyl-7H-8,9-dihydro-pyrano[2,3-c]imidazo[1 ,2-a3pyridine-6-car/fc>o>cy//cac/c/ 
dimethylamide of the example 3 of D1) for Uie same use as the compounds according to 
the present application. 



As the only structural feature which is common to all of the present compounds (i.e. the 
6-(R3)-9-Arom-7H-8,9-dihydro-pyrano[2,3-c]lmidazo[1 ,2-a]pyridine moiety) is not novel (cf. 
D1), this structural feature cannot represent the "special technical feature" vwthin the 
meaning of Rule 13.2 PCT. 



The present application thus relates to different solutions to the given technical problem 
(i.e., the provision of further gastric acid secretion-inhibitors) which are not linked by a 
single general inventive concept as set forth in Article 13 PCT. 



Hence the Search Division considers that the following 21 separate inventions or groups of 
inventions are not so linked as to form a single general inventive concept: 



1. the compounds of the present claim 1 wherein the group R2 is hydroxy-3-4-C- 
alkenyi or hydroxy-3-4C-alkinyI {which differ from the compounds of D1 In that 
they have a 3-(hydroxy-3-4-C-a//c©/7y//a/Ac//7y/) group rather than a 
3-(hydroxy-1-4C-a//(y/) group (cf., claim 1 of D1)); 



international application No. 
PCT/EP2005/051 21 1 
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2. the compounds of the present claim 1 wherein the group R2 is hydroxy ox 1-4C- 
alkoxy (which differ from the compounds of 01 in that they have a 
3-Qxy-substituent rather than a 3-(1 -4C-alkyl) group (cf claim 1 of D1 )); 



3. the compounds of the present claim 1 wherein the group R2 is amino, mono- or di- 
l-4C-alkylamino, 1-4C-afky/carbonylamino, 1-4C'alkoxy-carbonylamino, or 1- 
4C-alkoxy-1-4C-alkoxycarbonylamlno {which differ from the compounds of D1 in 
that they have a 3-am//7o-substituent rather than a 3-(1 -4C-a//fy/) group (cf., claim 1 
ofD1)); 



4. the compounds of the present claim 1 wherein the group R2 is carboxyl (which 
differ from the compounds of D1 in that they have a 3-car1x>xyl group rather than a 
3-{1-4C-alkoxycarbonyl) group (cf., claim 1 of D1)); 

5. the compounds of the present claim 1 wherein the group R2 is mono- or di-1-4C- 
alkylamino-1-4C-alkyl (which differ from the compounds of D1 in that they have a 
3-(alkylam//7o-1 -4-C-alkyl) group rather than a 

3-(/7yd'roxK-1-4C-alkyl) group (of., claim 1 of D1)); 



6. the compounds of the present claim 1 wherein the group R2 is 1-4C-alkylcarbonyl, 
2r4C'alkeny/carbonyl, or 2-4C-alkinylcarbonyl (which differ from the compounds 
of D1 in that they have a 3-acyl group rather than a 
3-(1-4C-a//cK/) group (cf.. claim 1 of D1)); 



7. the compounds of the present claim 1 wherein the group R2 is the radical 
■'CO-NR21R22 (which differ from the compounds of D1 in that they have a 
3-carf>amoy/ group rather than a 3-(1 -4C-a//coAycart>ony/) group (cf., claim 1 of Dl)); 
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8. the compounds of the present claim 1 wherein the group R2 is as defined in 01, 
and R3 is 1-40alkylcarbonyl (which differ from the compounds of D1 in that they 
have a 6-(1-4C-alkykiasbor\y\) group rather than a 6-( y-^C-a/Zcoxj/carbonyl) group 
(cf., claim 1 of D1)); 



9. the compounds of the present claim 1 wherein the group R2 is as defined in D1, 
and R3 is cyano (which differ from the compounds of D1 in that they have a 6- 
cyano group rather than a 6-carf?a/77oy/ group (cf., claim 1 of D1)); 



.10. the compounds of the present claim 1 wherein the group R2 is as defined in^ D1, 
and R3 is the radical -CO-NR31R32 wherein R31 is amino (which differ from the 
compounds of D1 in that they have a 6-A7/c/raz/nocarbonyl group rather than a 6- 
carbamo// group (cf., claim 1 of D1)); 



11. the compounds of the present claim 1 wherein the group R2 is as defined in Dl , 
and R3 is the radical -CO^/V/?37/?32 wherein R31 is hydroxy or 1-4C-alkoxy (which 
differ from the compounds of Dl in that they have a Q-{N-(hydroxy / 1~4C- 
a//coxy;carbamoyl) group rather than a 6-carbamoyl group (cf., claim 1 of Dl)); 

12. the compounds of the present claim 1 wherein the group R2 is as defined in Dl , 
and R3 is the radical 'CO-NR31R32 yNhere'm R31 is 3-7C-cycloalkyl (which differ 
from the compounds of Dl in that they have a 6-(N-(3-7C-cyc/oa//cyi)carbamoyl) 
group rather than a 6-(N-( 7-7C-a//cy/)carbamoyl) group (cf., claim 1 of Dl )); 

"13. the compounds of the present claim 1 wherein the group R2 is as defined in Dl, 
and R3 is the radical -CO-A//?3y/?32 wherein R31 is 1-4C-alkyIsuIfonyI, 
arylsulfonyl, or aryl-l-4C-alkylsulfonyl (which differ from the compounds of Dl in 
that they have a 6-{sulfonyfaminocarbony\ group rather than a S-carbamoyl group 
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14. the compounds of the present claim 1 wherein the group R2 is as defined in D1, 
and R3 Is the radical -CO-NR31R32 wherein R31 is aryl (which differ from the 
compounds of D1 in that they have a 6-(N-(a/y/)carbamoyl) group rather than a 6- 
(N-( /-7C-a//cy/)carbamoyl) group (cf., claim 1 of D1)); 



1 5. the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 
and R3 is the radical -CO-NR31R32 wherein R31 and R32 together and including 
the nitrogen atom to which they are attached form a pyrrolldino, piperidino, or 
morpholino radical which '\s substituted by R33, R34, and R35 where at least one 
of the substituents R33, R34, or R35 has to be different from hydrogen (which 
differ from the compounds of D1 in that they have a 6-{{substituted 
pyrrolidino/piperidlno/morpholino)carbonyl) group rather than a 6-{{unsubstituted 
pyrrolidino/piperidino/morpholino) carbonyl) group (cf., claim 1 of D1)); 

1 6. the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 
and R3 is the radical wherein R31 and R32 together and including 
the nitrogen atom to which they are attached form a piperazino radical (which differ 
from the compounds of D1 in that they have a 6-(p/p©raz/nocarbonyl) group rather 
than a 6-(/770/p/7o///7ocarbonyl) group (cf., claim 1 of D1)); 



17. the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 
and R3 is the radical -CO-A/R3t/732 wherein R31 and R32 together and including 
the nitrogen atom to which they are attached form a aziridino or azetidino radical 
(which differ from the compounds of D1 in that they have a 6- 
{{aziridino/azetid/no)carbony\) group rather than a 6-((pyrro//cff/7o)carbonyl) group 
(cf., claim 1 of D1)); 
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18. the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 

and R3 is the radical -SOg-NR31R32 (which differ from the compounds of D1 in that 
they have a 6-si//^an7oy/ group rather than a 6-ca/7bamo// group (cf., claim 1 of D1)); 



1 9. the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 
and R3 is the radical -CS'NR31 R32 {\Nh\ch differ from the compounds of D1 in that 
they have a 6-f/7/ocarbamoyl group rather than a 6-carbamoyl group (cf., claim 1 of 
D1)); 



20. the compounds of the present claim 1 wherein the group R2 is as defined In D1 , 
and R3 Is the radical -C=N(OH)-NR31R32 (which differ from the compounds of D1 
in that they have a Q-{N-hydroxyamidino) group rather than a 6-carbamoyl group 
(cf., claim 1 of D1)); 



21 . the compounds of the present claim 1 wherein the group R2 is as defined in D1 , 

and R3 is the group Het (which differ from the compounds of D1 in that they have a 
. 6-{5-membered N-containing heterocycyt) group rather than a S-carbamoyI group 
(cf., claim 1 of Dt)); 



(The different inventions / groups of inventions were formulated'in the order chosen by the 
Applicant). The separate inventions/groups of inventions are: 
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Re Item V. 



The following documents (D) are considered to be relevant: 



D1: 
D2: 
D3: 



WO-A-03/014123 (20 February 2003); 

WO-A-95/27714 (19 October 1995); 

Journal of Medicinai Chemistry ^(7), 876-892 (1985); 



1 ■ NOVELTY (Article 33f2^ PCTV 

The present application satisfies the criterion set forth in Article 33(2) PCT because the 
subject-matter of claims 1-8, 10, 11, 14, 20 and 21 Is new in respect of prior art as defined 
in the regulations (Rule 64(1 )-(3) PCT): 

The 7H-8,9-dihydro-pyrano[2,3-c]lmidazo{i ,2-a]pyridine derivatives of the present 
independent claim 1 are novel over the7H-8,9-dihydro-pyrano[2,3-c]tmidazo[1 ,2- 
a]pyridine compounds of D1 on account of the present proviso (which excludes the 
compounds of claim 1 of D1). 



They are furthermore novel over D2 (cf., claim 1 therein) on account of the present 
substltuent group R3 (the present 7H-8,9-dihydro-pyrano[2,3-c]imidazo[1,2-a]pyridine 
derivatives have to be substituted ai the 6-posItion whereas D2 relates to 6- 
unsubstituted 7H-8,9-dihydro-pyrano[2,3-c]lmidazo[1 ,2-aJpyridine compounds). 
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The prior art D3 teaches (cf., the compounds of table IV) imidazo[1 ,2-a]pyridine 
derivatives. The present 7H-^,9<fihydro-pyrano[2,3-cJim]dazo[1. 2-a]pyncim& are thus 
aiso novel over D3. 



2. INVENTIVE STEP rArtinte 33r3^ PCm- 

The present application does not satisfy the criterion set forth in Article 33(3) PCT because 
the subject-matter of claims 1-8, 10^ 1 1 , 14, 20 and 21 does not appear to involve an 
inventive step (Rule 65(1 )(2) PCT): 



Document D1 - which is considered to represent the closest prior art teaches <cf., claim 1 
therein) i.a. 2,3,6-trisubstituted 9-phenyl-7H-8,9-dihydro-pyrano[2,3-cllmidazo[1 ,2- 
ajpyridine derivatives which are said to have gastric acid secretion-inhibitory acXiwty (cf., 
claim 8 and page 24, table A). 

More specifically, D1 teaches, for instance, the compound -2,5-D/me^/7yA9-phenyl-7H-8,9- 
dihydro-pyrano[2,3-c]imidazo[1 ,2-a]pyrldine-6-carfjoAy//c acid dimethylamide (see, the 
example 3). 

The compounds of claim 1 of D1 are excluded from the present claim 1 by the present 
proviso. 



In the light of D1, the problem underlying the present application resides in the provision 
, of further (alternative) gastric aad secretion-inhibitors of the 7H-8,9-dihydro-pyrano[2,3- 
c]imidazo[1 ,2-a]pyridine type. 
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Accordingly, the present application proposes the 3-(hydroxy-3-4C-alkenyU hydroxy-3-4C- 
a/Ay/7yO-7H-8,9-c(ihydro-pyrano[2,3-c]imidazo[1,2-a]pyrlcl[ne derivatives according to the 
present claim 1 in order to solve the given problem. 



This solution cannot, however, be considered to involve an inventive step (Article 33(3) 
PCT) for the following reasons: 

As the document D1 already teaches the drasfiycac/(ysecr&f/o/7-/n/7/Mo/y activity of 

(i) 3-( ?-4C-a//cy/)-7H-8,9-dihydro-pyrano[2,3-c]lmidazo[1 ,2-a]pyridine and 

(ii) 3-{2-40alkenyl / 2-4C-a/;cyiy')-7H-8,9-dihydro-pyrano[2,3-c]imldazo[1 ,2-alpyridine 
derivatives, on the one hand, and 

(iii) 3-(/iycfroxy-7-4C-a//c//)-7H-8,9-dihydro-pyrano[2,3-c]imidazo[1,2-a]pyridine 
derivatives (cf., the definition of the substituent group R2), on the other hand, 

it is considered that the person sl^illed In the art would have expected that the 
corresponding 3-{hydroxy-2-4C-alkeny// 2-^C-a!kynyl)-7H-8,9<i\hydiro-pyrano[2,3- 
c]lmidazo[1 ,2-a]pyridine derivatives would also possess (some) gastric add secretion- 
inhibitory activity. 



It is therefore considered that the present solution (i.e., the 3-{tiydroxy-3-4C-alkenyl / 
/7yGfroAy-3-4C-a/;cyny/)-7H-8,9-dihydro-pyrano[2,3-climida2o[1,2-a]pyridine derivatives 
according to the present claims 1-8, 10, 11 and 14) has to be regarded to be obvious in 
the light of the teaching of D1 . 



Consequently, in the absence of any unexpected / surprising effect, the subject-matter 
of the present claims 1-8, 10, 11,14, 20 and 21 cannot be regarded to involve an 
inventive step as set forth in Article 33(3) PCT. 
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3. INDUSTRIAL APPLICABILITY rArttcte 33f4^ PCT^: 

The subject-matter of the present claims 1-8, 10, 11, 14 and 20 concerns chemical 
compounds and a pharmaceutical composition and is therefore considered to be industrial 
applicable in the sense of Article 33(4) PCT. 



4. MISCELLANEOUS: 

The citation of the prior art D3 on page 1, lines 13-14 should have (also) included a 
reference to the gastric antisecretory properties of the. said imidazopyridine compounds of 
D3. 
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